Transcriptome analysis of fetal metatarsal long bones by microarray, as a model for endochondral bone formation.
Endochondral bone formation is orchestrated by mesenchymal cell condensation to form cartilage anlagen, which act as a template for bone formation and eventual mineralization. The current study performed gene expression analysis to examine pre- and post-mineralization stages (E15 and E19) of endochondral bone formation, using fetal metatarsal long bones as a model. An extensive number of genes were differentially expressed, with 543 transcripts found to have at least 2-fold up-regulation and 742 with a greater than 2-fold down-regulation. A bioinformatics approach was adopted based on gene ontology groups, and this identified genes associated with the regulation of signaling and skeletal development, cartilage replacement by bone, and matrix degradation and turnover. Transcripts linked to skeletal patterning, including Hoxd genes 10-12, Gli2 and Noggin were considerably down-regulated at E19. Whereas genes associated with bone matrix formation and turnover, ACP5, MMP-13, bone sialoprotein, osteopontin, dentin matrix protein-1 and MMP-9 all were distinctly up-regulated at this later time point. This approach to studying the formation of the primary ossification center provides a unique picture of the developmental dynamics involved in the molecular and biochemical processes during this intricately regulated process.